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(57)Abstract; 

PROBLEM TO BE SOLVED: To provide a radio repeater oapabl© 
of being utilized even if the lengths of incoming and outgoing 
times are changed dynamically, in a time division duplex 
operation system (TDD). 

SOLUTION: The radio repeater repeats a radio signal to 
conduct two-way communications in incoming and outgoing 
channels between a base station (1) and a terminal equipment 
(2)< m a time division duplex operation system (TDD) by using a 
modulation system which is strong against rouitipath fadmg, The 
repeater comprises means (7 r: 8; 11, 12) for receiving a radio 
wave of a first radio frequency band from the base station in the 
outgoing direction, converting; the radio wave into that of a 
different second radio frequency band, and transmitting the 
radio wave of the second frequency band into the terminal 
equipment, means (12, 1-8; 8, 21) receiving the- radio Wave, of thte second frequency band from the 
terminal equipment in the up direction, converting the radio wave of the second frequency band into 
that of the first frequency band, and transmitting to the base station, a means (25) for generating a 
signal of incoming and outgoing switching timings, by decoding a control signal transmitted from the 
base station, and means (5,. 1 4) for switching; the incoming and outgoing repeating direction, according 
to the signal of the timing. 
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Column 3, Line 10 to Line 22 

[Means for Achieving the Object(s)] 

In order to achieve the above object, the present invention relates to a radio 
repeater that repeats a radio signal to carry out two-way communication in an uplink 
and a downlink between a base station and a terminal in a TDD system. The radio 
repeater includes a means for receiving a radio wave in a first radio frequency band 
from the base station and converting the frequency band to a second radio frequency 
band to transmit the radio wave to the terminal in a downlink direction, a means for 
receiving a radio wave in the second radio frequency band from the terminal and 
converting the frequency band to the first radio frequency band to transmit the radio 
wave to the base station in an uplink direction, a means for generating a signal of a 
switching timing between the uplink and the downlink by decoding a control signal 
transmitted by the base station, and a means for switching a repeating direction 
between the uplink and the downlink in accordance with the signal of the switching 
timing. In particular, a modulation system that is strong against multipath fading is 
used. 

Column 5. Line 15 to Column 6. Line 30 

[0020] FIG. 5 shows a configuration example of a demodulator of when an OFDM 
signal is used as a modulation signal. A signal in an intermediate frequency band 
input to the demodulator 23 is converted to a baseband signal by a quadrature 
demodulator 30. Then, an automatic frequency control circuit (AFC) 31 detects a 
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frequency error by using a carrier wave synchronization signal added to a BCCH. 
After that, the signal passes through a timing synchronization circuit 32, a guard 
interval (Gl) elimination circuit 33, and a fast Fourier transform (FFT) circuit 34, and is 
synchronous-detected by a synchronous detection circuit 35. A phase compensation 
circuit 36 detects a phase error that remains in an output signal of the synchronous 
detection circuit 35 by using a pilot signal included in the OFDM modulation signal. A 
frequency control signal is generated based on a frequency error and a phase error 
obtained by the demodulator 23, and output to the VCO 27 and feedback control is 
carried out so as to restrict the above errors. In this manner, highly precise frequency 
control is enabled by frequency correction in a former stage and phase correction in a 
latter stage. 

[0021] FIG. 6 shows an example of configuring the double frequency network (DFN) 
by using a radio repeater 102 according to the third example of the present invention. 
A radio repeater 102-1 in FIG. 6 relays between a base station and a terminal 1 by 
using radio frequencies f1 and f2. Similarly, a radio repeater 102-2 relays between 
the base station and a terminal 2 by using the radio frequencies f1 and f2. In this case, 
a radio wave transmitted at the radio frequency f2 by the radio repeater 102-2 reaches 
the terminal 1 . However, in receiving by the terminal 1 , when a delay time difference 
between a ratio wave from the radio repeater 102-1 and a radio wave from the radio 
repeater 1 02-2 is sufficiently within a guard interval of an OFDM signal, an intersymbo! 
interference is not generated and quality is not deteriorated. In order to set the two 
radio waves as multipath by the same signal, radio frequencies of the radio repeaters 
need to be synchronized. This can be achieved by synchronizing radio repeaters with 
a reference frequency of the base station by using the radio repeater 102 of the third 
example of the present invention. 

[0022] FIG. 7 shows a fourth example of the present invention. The radio repeater 
100 of the first example includes a repeating device of two systems for a downlink 
direction of numerical references 6 to 13 and an uplink direction of numerical 
references 17 to 22. In a radio repeater 103 of the present example, a repeating 
device of one system used for a downlink direction and an uplink direction in common 
is used. That is, for an input signal of a low-noise amplifier 6, any one of a receiving 
signal by the antenna 3 and a receiving signal by the antenna 16 is selected based on 
a combination of switching circuits 37 and 38. Similarly, for an output of a high-output 
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amplifier 13, any one of the antenna 3 and the antenna 16 is selected as an output 
destination based on a combination of the switching circuits 37 and 38, In FIG. 7, 
both of the switching circuits 37 and 38 are in a-b connection in a downlink direction. 
In contrast, both of the circuits is in an uplink direction when in a-c connection. 
Isolation between a terminal b and a terminal c of the switching circuits 37 and 38 
needs to be set to be sufficiently large so as to prevent oscillation due to wraparound. 
[0023] Switching circuits 39 and 40 select any one of local frequencies from local 
oscillators 8 and 12 to be input to mixers 7 and 11, respectively. FIG. 7 shows a state 
where a local frequency L1 for converting the radio frequency f1 to an intermediate 
frequency band is input to the mixer 7, and a local frequency L2 for converting the 
intermediate frequency band to the radio frequency f2 is input to the mixer 1 1 . The 
switching circuits 37, 38, 39, and 40 are switched by a switching timing signal by a 
method similar to that in the first example. 

[0024] Further, the radio repeater 100 of the first example includes two antennas, the 
antenna 3 and the antenna 16, whereas the radio repeater 103 of the present example 
includes one shared antenna 41 , In the radio repeater 1 03 according to the fourth 
example, the repeating device can be commonly used for both directions of an uplink 
and a downlink, thereby the device configuration can be simplified. The scale of the 
ratio repeater 103 is as large as a radio section of a terminal. 
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